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TI Adeno-associated virus 4 genome sequence and uses as a genetic vector 
SO PCT Int. Appl., 80 pp. 
CODEN: PIXXD2 

IN Chiorini, John A.; Kotin, Robert M. ; Safer, Brian 

AB The present invention provides an adeno-associated virus 4 (AAV4) 

virus and vectors and particles derived therefrom. To understand the 
nature of AAV4 virus and to determine its usefulness as a vector for 
gene transfer, it was cloned and sequenced. AAV4 is a distinct 
virus based on sequence anal, phys . properties of the virion, 
hemagglutination activity, and tissue tropism. The sequence data 
indicates that AAV4 is a distinct virus from that of AAV2 . In 
contrast to original reports, AAV4 contains 2 open reading 
frames which code for either Rep proteins or capsid 
proteins . AAV4 contains addnl . sequence upstream of the p5 
promoter which may affect promoter activity, packaging, or particle 
stability. Furthermore, AAV4 contains an expanded Rep 
binding site in its ITR which could alter its activity as an 
origin of replication or promoter. In contrast to previous reports 
AAV4 is able to transduce human as well as monkey cells. The 
inverted terminal repeats may be used to construct vectors containing a 
promoter and heterologous gene . 
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L6 ANSWER 4 OF 17 MEDLINE on STN 

TI Cloning of adeno-associated virus type 4 (AAV 4 ) and generation 
of recombinant AAV4 particles. 

SO Journal of virology, (1997 Sep) Vol. 71, No. 9, pp. 6823-33. 
Journal code: 0113724. ISSN: 0022-538X. 

AU Chiorini J A; Yang L; Liu Y; Safer B; Kotin R M 

AB We have cloned and characterized the full-length genome of 
adeno-associated virus type 4 (AAV4) . The genome of 
AAV4 is 4,767 nucleotides in length and contains an expanded p5 
promoter region compared to AAV2 and AAV3 . Within the inverted terminal 
repeat (ITR) , several base changes were identified with respect 
to AAV2 . However, these changes did not affect the ability of this region 
to fold into a hairpin structure. Within the ITR, the terminal 
resolution site and Rep binding sites were conserved; however, 
the Rep binding site was expanded from three GAGC repeats to 
four. The Rep gene product of AAV4 shows greater than 
90% homology to the Rep products of serotypes 2 and 3, with none 
of the changes occurring in regions which had previously been shown to 
affect the known functions of Rep68 or Rep78 . Most of the differences in 
the capsid proteins lie in regions which are thought to be on 
the exterior surface of the viral capsid. It is these unique 
regions which are most likely to be responsible for the lack of 
cross-reacting antibodies and the altered tissue tropism compared to AAV2 . 
The results of our studies, performed with a recombinant version of 
AAV4 carrying a lacZ reporter gene, suggest that AAV4 

can transduce human, monkey, and rat cells. Furthermore, comparison of 
transduction efficiencies in a number of cell lines, competition 
cotransduction experiments, and the effect of trypsin on transduction 
efficiency all suggest that the cellular receptor for AAV4 is 
distinct from that of AAV2 . 
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TI Structure of adeno-associated virus type 4. 

SO Journal of virology, (2005 Apr) Vol. 79, No. 8, pp. 5047-58. 
Journal code: 0113724. ISSN: 0022-538X. 

AU Padron Eric; Bowman Valor ie; Kaludov Nikola; Govindasamy Lakshmanan; Levy 
Hazel; Nick Phillip; McKenna Robert; Muzyczka Nicholas; Chiorini John A; 
Baker Timothy S; Agbandje -McKenna Mavis 

AB Adeno-associated virus (AAV) is a member of the Parvoviridae, belonging to 
the Dependovirus genus. Currently, several distinct isolates of AAV are 
in development for use in human gene therapy applications due to their 
ability to transduce different target cells. The need to manipulate AAV 
capsids for specific tissue delivery has generated interest in 
understanding their capsid structures. The structure of AAV 
type 4 (AAV4), one of the most antigenically distinct serotypes, 
was determined to 13 -A resolution by cryo-electron microscopy and image 
reconstruction. A pseudoatomic model was built for the AAV4 
capsid by use of a structure-based sequence alignment of its major 
capsid protein, VP3, with that of AAV2 , to which AAV4 is 

58% identical and constrained by its reconstructed density envelope. The 
model showed variations in the surface loops that may account for the 
differences in receptor binding and antigenicity between AAV2 and 
AAV4 . The AAV4 capsid surface topology also 

shows an unpredicted structural similarity to that of Aleutian mink 
disease virus and human parvovirus B19, autonomous members of the genus, 
despite limited sequence homology. 
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TI Recombinant adeno-associated virus type 2, 4, and 5 vectors: transduction 
of variant cell types and regions in the mammalian central nervous system 
SO Proceedings of the National Academy of Sciences of the United States of 



America (2000), 91(1), 3428-3432 
CODEN: PNASA6; ISSN: 0027-8424 
AU Davidson, Beverly L.; Stein, Colleen S . ; Heth, Jason A.; Martins, Ines; 
Kotin, Robert M. ; Derksen, Todd A.; Zabner, Joseph; Ghodsi, Abdi; 
Chiorini, John A. 

AB Recombinant adeno-associated virus vectors based on serotype 2 ( r AAV2 ) can 
direct transgene expression in the central nervous system (CNS) , but it is 
not known how other rAAV serotypes perform as CNS gene transfer vectors. 
Serotypes 4 and 5 are distinct from rAAV2 and from each other in their 
capsid regions, suggesting that they may direct binding and entry 
into different cell types. In this study, we examined the tropisms and 
transduction efficiencies of p-galactosidase-encoding vectors made 
from rAAV4 and rAAV5 compared with similarly designed rAAV2 -based vectors. 
Injection of rAAV5 p-galactosidase (Pgal) or rAAV4pgal into 
the lateral ventricle resulted in stable transduction of ependymal cells, 
with approx. 10-fold more pos . cells than in mice injected with 
rAAV2(3gal. Major differences between the three vectors were revealed 
upon striatal injections. Intrastriatal injection of rAAV4Pgal 
resulted again in striking ependyma- specific expression of transgene, with 
a notable absence of transduced cells in the parenchyma. RAAV2pgal 
and rAAV5(3gal intrastriatal injections led to p-gal-pos. 
parenchymal cells, but, unlike rAAV2(3gal, rAAV5pgal transduced 
both neurons and astrocytes. The number of transgene -pos . cells in 
rAAVSPgal -injected brains was 130 and 5,000 times higher than in 
rAAV2Pgal- injected brains at 3 and 15 wk, resp. Moreover, 
transgene-pos . cells were widely dispersed throughout the injected 
hemisphere in rAAVSPgal- transduced animals. Together, our data 
provide in vivo support for earlier in vitro work, suggesting that rAAV4 
and rAAV5 gain cell entry by means of receptors distinct from rAAV2 . 
These differences could be exploited to improve gene therapy for CNS 
disorders . 
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